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^-lit (hepatocyte nuclear factor 1 « ; H 
NF-l fl ) HNF-laMMo 

hepatocyte nuclear factor 1 a ; HNF- la) 

^ >£^n']>-*M 77?^- 1 a (hepatocyte nuc 

lear factor 1 a ; HNF- 1 a ) £5&#£-££ £ t ^^Wctir^ 
. HNF-1 a^f^&o 

7-77^^-1 a (hepatocyte nuclear factor 

i a ) (vfrmm-Ji&o 

[fflf$£5] *W>HJ:SA;-?ft^b^^V7-7 7^^-l « (he 
patocyte nuclear factor 1 a ; HNF-1 a) <Dty 

iff*ia#i-^>-i:*#m^i-^>HNF- 1 a<D5mmmjj& 0 

(hepatocyte nuclear factor 1 « ; HNF-1 a 

& , hn f — i a (ommwjjfeo 

(hepatocyte nuclear factor 1 « ; HNF-1 c 

) ^Mttv^ mm £ * fr/U > ^ft £ & ^K-e^Si- 

HNF- 1 * O^P1*^£ 0 

8 ] rnmmm /? mm-e$> %> warn 7 ^m<o hnf-u v^mm. 
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hnf-i a <7)ftmm^jj&o 

[»*5io] tow* >m^m.m-t^M^ *^Mv*i»t5fit# 

, HNF-l a *mM't%ift&i$£ZF*)WH isj 1 o 

[SS^igl 1] VfcfcT*-^ N-Ac etyl-Leu-Le 

u-Me t-CHO, N-Acetyl-Leu-Leu-Nle-CHO. Z 
-Leu-Leu-Tyr-CH2F, Mu-Va l-HPh-CH2F, 4- 
7^tn7x-;WjV,t-^ (Fluorophenylsulfonyl) - 
Val-Leu-CHO. Leu-Leu-Phe-CH2C1 £tzi$Z-V a 
1 - P h e - C H OT?&&»3oB 1 0 ^fg^cOHN F - 1 a (DfrMm^Jj&o 

m6ttzi*7 izmmo hn f — i a (Dtmmm^&o 

13] ti ?wu >?§i££ mm-r h wm^wzm^- 1 cism 

"/^ K-C* & fl|$£ 6 £ f± 7 £|B|R<7> HNF— 1 a <^fl?|&#3r&o 
[tt&H 14] # ;WN°>f >(;i^HNF-l a (DWmWMUU^, Leu-T 
y r. L e u-Me t> Leu-Arg, Val-Tyr^ Val -Me t 
^Va 1 - Ar gfrbft&mz *)mitti&$><DT«$>2>m$imi 3^ffim<7)HNF 
- 1 « <DftB Pit7?fe 0 

Ilfr^l 5] #;w^ >rt%i-#;w^ iLTF/tlz&tt -fjfr/ij 
*SIH*£4tf*S> 1 4 0V»f ft^l^KfBfcOHNF- 1 a<D^?Pl#^o 

-77^-la (hepatocyte nuclear factor 1 
a) ftMMo 
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VT — 7 t 9 9 — \ a (hepatocyte nuclear factor 

i a ) 5mmm%\o 

[it^l9] jjfr/U>K£Z^/*\-4M YZ? VT-yr?9- 1 « (h 
epatocyte nuclear factor 1 a ; HNF — I a) <D 

/Ut'f h^^U7-77^^-l a (hepatocyte nuclear 
factor la; HNF- 1 a) ^flfiW^Jo 

&±.<Dmnx~$>2>m^n2 o ram^HNF- 1 a^?ia«^j 0 

[^2 2] j&W/^fVtlf^-A 1 , *;w^>-f>tt^-#\ N 
-Acety 1-Leu-Leu -Me t - C HO, N-Ace ty 1-Leu 
-Leu-Nle-CHO> Z-Leu-Leu-Tyr-CH2F. Mu-V 
a l-HPh-CH2F > 4-7Wn7x-WH-^ (F 1 u o r o p h 
enylsulfonyl) -Val-Leu-CHCK Leu-Leu-Ph 
e-CH 2 Cllf:!iZ-Va 1-Ph e -CHOT?&&fflf^2 1 KIB*W>H 
NF - 1 « 5W»lfl»iJo 

520 t:|2f(0 HNF— 1 a $W5?MF#Jo 

[it^2 4] #;wm ym^mm-t^mmK wm^mm^ 1 kibir 
cot y mm?) % o&m-t & 3 ^x±.<o t^j w%&& ^ & >9 r-o t> 

>}:UHNF-1« <D®mWm%f>itL<D'ptg: <Hlo^757 mifi^'J ^^tf ^ 
7°^ K-e^^|f^2 0 ^fe^OHNF- 1 a^-flflM^lJo 
[fit $0% 2 5 3 ii )WU >}:i-SHNF-l a (OWmWM^m^)^ L e u - T 
y r > L e u-Me t. Leu-Arg. Val-Tyr. Val -Me t & X 
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t>*V a 1 -A r g*?)*4#J: «9 3lf*L& & Ot*-SS*i 2 4 tc|B«OHNF 

- 1 a^M^Jo 

&&lt^l 8^<b2 5 0V^i*^l^tC|B|KOHNF- 1 a VfrMmMfflo 
[»*R2 7l fjn"i'(>K.£&^;iY*M V*? VT--7t?9- 1 a (h 
epatocyte nuclear factor 1 a ; HNF-1 a) <0 

frm*m&-tzz.tz&Wit-r&, hnf- 1 aumw&^t Lxftm-t&T&fc 

[1**^2 8] 5&/i/->«3rA*jftteJ: O'VShlM f)!^l/7-77^^- 1 a 
(hepatocyte nuclear factor 1 « ; HNF-1 a 

) <D5mmmz^z.2>ztzmkt-f2>, hnf-i a^wtu^it 

4 \- % 9 V7 — 7 r % 9 — la (hepatocyte nuclear fa 
ctor la ;HNF-1«) cOftMZmm-f&Zt *lfr®kt1rZ>, HN F — 

^tttt^, hnf-i a^te^H^fcurf^ffli-^jtfis^oatfeTMWo 

fc«r#»t-r4, hnf-i a <D^Kmmi-&mmoffi±^&& xxf/ttzte 

tzmtti-z, hnf-i a&m&m^t vxftm^&mttvmttWtov 
itmm3 4] ms.m4frb 1 5©v»rtL^i5i»wiB«oa#^fe*fflw*i 
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h*mwt-$h, hnf-1 « t 

[IMtg3 8] tt^l 8^2 6 OV»f 1 ^CSBflOESPJS:!'' 1 * ^ 

b*mWLt-fZ>, HNF-1 aOfl*tcfeH-r*3feft^>HrJh^te^J:^/**:tt 

[fff^4 0] 18^26 <Wf *t#> 1 ^JC|B*oa<F*!l*fflv»i i 

t*m%£t-$-h, HNF-1 a #R¥Hf k UT^it^a^Oi^iW© 

4 1 ] mHO% 18*?)2 6 1 ^tc|B*^ia*W*ffiv> & i 

[IfM 4 2 ] fflftfcg 1 8 ^ <b 2 6 OV^-ftt^ 1 ^fcKB«tf>ffi«#J *ffiv»& C 



M4 4] HM1 8^2 6<^v^-ftL^l^JC|B«Offi«iJ«:^t?* 

HNF-i a^IH^fc LTf^ffli-^^^ii^m^^m^ii^Jo 
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im^m 4 6 ] m$c& 18^^26 <o^-r ti& 1 m^Bm^mwM *r^-c& 

4, HNF-1 a©^K)BHi-&3KJftO|»Ji^J^J:tr/i/Sttt6*#J« 

HNF-1 a^^H^fc LTf^ffli-^jt^oa^M^O^tCieH-r 

iw*^4 9 3 m^m i8^e>26 m»r*L* i m^mmommft}*^^* 

5 1 ] 18H26 OV^-ftL^ 1 ^f2m<^lfi#3iJ£"a-A,-C& 

JFHiMMt fe*iJffiffll&*0|»ih«lis J: Xf/t tzm&BMo 
[iff 5 2] >|:± h )( ^ 1/7-7 7 ^ ^ - 1 a (h 

epatocyte nuclear factor 1 « ; HNF-1 a) O 

tefikZ^ *;WNM>tai.HNF-l a<Dfrffi*tkmi-&i'Vj-)l'i5 2:ZF/£ 

£ L < ti^^fiEt ^tiS5fl:*«ffi^* i J: 0 , Wmt^m^iJ 
•2> H N F — 1 a^W^|fl«i-^^S^^^1-^i < h*^-tf|W]^&o 
IitS5 3] #;WM >IC j;^>^N°b-9-^ 1 a (h 

epatocyte nuclear factor 1 a ; HNF-1 a) <7) 

Wf £«r& 1" & &#T\ * y& X If/ 1 tz ii H N F - 1 a t W&At'kW & 
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mmmt, HNF-l aMttzitliNF-l a & isfi-fi'&X 

H&L 5 2 i tz\$ 5 3 tcfa^O|W|^i*o 
Ktzit^o 

fcvvfftjfcioi:, hiM F^^l/7-77^-l« (hepatocy 
te nuclear factor lo ;HNF-la) , HNF-lul: 
=f - K-f & * 01 ; * 9 Is*?- K*5 J: tfH N F - 1 a £ 3 - K1" * #U * * Vtf-f- K 

5 7] #;W^>^ m-fc/WM y*tz\tfx -1J)V/H v-c$>&iS 
[0 0 0 1] 

h^ ? VT-yr 9 9- 1 a (hepatocyte 
nuclear factor la) (&T\ HNF- 1 « i: £o ) <£> 

5m& x zrmfrffl v> i&# k h -r s « i«9*^^«*;v^> (caipain 

) ^ » £ L< lim-*;WM tzktfi >|:i«5HNF- 1 « <7>5» 

>ttzi*fiL-jj)wu>K£&KNF-i a (D5mmm-%m& x xf5mmm%\ k 

Mi-bo SfcJ^ HNF - 1 a^H^ t LTftffltit^OJI^^ 
<^B^5l^fe^<i;^^«Jl'M1-^»o HNF-l«©»^it 
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^>hnf- i a<n5m*wg^Mt&®<omtt&&±vm%tt&K£. vmfc 

$*Lfc^!»HH-r*o *;w^^, HNF — 1 a n itLCjfcn-Kf* 

^y MCMf&o 

[0 0 0 2] 

HNF-I«li:h7^^^y3>77^-1 (TCF-1) kfeBftftL 

*<s¥h^t**)> jmu wn. &zxmm<o p*mitvri*&&.\*x\***o hn 

F-l afi> @^<7)atfeT-^7 p n^-^-t/i(ii>'^>'-9— Kjft£-U M^M 

-77^-4« (HNF-4«) ^>ya'J>^-^-77^^-l ( 
IPF-1) ^^tl£¥H^^7-^^L (^#flr^Ci§U) > IPF- 
l^HNF-4 ff ^?^JIPUv^ (^##308*2) o HNF- la 

^;vrr-* h 7 >^^^-2 (GLUT 2) „ W>->jli;^ fcitWl/ 
3^^— fe- (Glucokinase) 4 £<Df^mMi&m.i$fr<7>&%l*Uft t 
tv^ii: *7Fmir & ~f— 9 tffi&TF $ tLT (*#Hvfcltfe3) o flUxJ*. HN 
F- 1 a&GL\JT2m.&¥<n7u*-9-&mK&&LX*<Dm^ffliZ%m> 

-r&zttm^ztix^z gmt/titts) „ tit, HNF-ia^v^'j 

imW&M*) o HNF-1 ajUST-tiU »^21l*m*!MODY 3 ( 

Maturity-onset diabetes of the young 

3) ommit^^&&zkiWRbfrKztLx\'*& ($mwr%ffii6) <> 

[0 0 0 3] 

ttz, HN F — 1 a (iJfflBMI (liver adenoma) b<DWSLi> 
m&ZtlX&t), T^^U^HNF- 1 a (DTfiffi&ik&Jftfflm&Mvm. H 
fc&&£*:a^3*i/CV** (^#Itt«7) o ffillliiMli (hep a 
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tocellular carcinoma) ^«IK!&?-*fcl&te£;£"t-*]fi 
HNF-l a W^tettteJlT«J^ £>V>TliJffifflJikJg£^#&1-& 
t#£«b^t^>o HNF-l a<DJ y*T*7 h X-ei±lff«J&<D»#Jiafc i & 
^LHffffl;fc^*fc*L-CV*& (^#BT^difc8) o 
[0 0 0 4] 

—2k #;W\M^ (EC 3. 4. 22. 17) fi> *;Vy«)Af#14y^f 
[0 0 0 5] 

m-#;WN°^>fi N * W >^-^-7 7 5 'J - O 1 OT* ^1 , *^/f> 

2t^w, #<<7)iitMLtv^ (##ff»t9) o m-*;^*-r>{± 

1 mimSLMifrS'* AaWCiSttft^fL, gfttfiH9i«:f&3H-&o 
[0 0 0 6] 

[0 0 0 7] 

3. W>f KXV-b^- (RXR) * ^ < OK^B? *Ltv>S ( 

MZti&m&Mfcte, ^;wnM ioT#5fcW^$f£ti&T^ /i^f-7 
aq£0E-f& (*#M14) o flliLtf. n^fvv^i (Leu) 

(Va 1) &^<^3M£T^m?l*K^<, ?-n->V5$2fe (Ty r) . * 
r*~ynm (Met) SfcliTJMr-V&afe (Arg) b-%:ti\t~Wi< T 5. 

^ vl^J: 9 fcSJSr*?— ^^trr* SWSMfrh HZ FN — A c e t 
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yl-Leu-Leu-Met -CHO#m-*^ X^^ffi^J ^ LTfil 
t>ttTV^ 5) (CALBIOCHEMtt)oi^N-Acet 

y 1 -Leu-Le u-N 1 e-CHO(i> ^ -*JWM > <7>^P£##J £ LT 
ftjt,tL-CV^ 1 6) (CALBIOCHEMli) „ %<D®L, 

fiij^ ^7 /WC-f Vffi#8J-C£>* Z-Leu-Leu-Tyr-CH 2 F 
mi 7) ^Mu-Va 1 -HPh-CH 2 F 1 8) , pTMj&^V 

/<>f ^PI^J-C^)^ 4-7;HD7i-WH-;V (Fluoropheny 
lsulfonyl) -Val-Leu-CHO (^#ffc£$fel 9) . 
eu-Leu-Pr o-^on^fH p/ (Ch 1 o r orae t hy 1 ke 
teone) @mWXM2 0) fc^ffrJR (CALB I OCHEM 

tt) o 

[0 0 0 8] 

M1- & * > v * y > ^js^F^ai $ ttfe i t a* , -r > v * v > t ffcffi 
;m>io m^<o^.m 1 2 mm^mmBM t <o r$ <r> iwattaw* * ^ ^ & ( 

[0 0 0 9] 

0) o 

[0 0 10] 

M^f 1] Shih, D. Q. et a 1 . , [Proceedings 
of The National Academy of Sciences 
of The United States of Am ericaj 200 
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1^, f9 8t, p. 14189-14191. 

m&W&M2] Shih, D. Q. et a 1 . , [D i a b e t e sj 2 0 
0 1#, I5 0t, p. 2472-2480o 

l&&ttJM3] Ban, N. .et a 1 . , rD i a b e t e sj 2 0 0 2 
% ^5 11, p. 1409-1418o 

[^#fp»4] [EMBO Journal] 199 8% *1 7 m, W>2 2 
-5§-, p. 6701-6713 o 

[^#fr\£S£ 5] [Biochemical Biophysical Res 

earch communicationsj 1 9 9 9% I2 6 3i, p. 5 

6 6 - 5 6 9 0 

[2HSH\fclR6 ] Yamagata, K. et a 1 . , [Nature] 19 
9 6% f 3 8 4t, p. 455-457o 

[^#ff:«7] Bluteau, O. et a 1 . , [Nature gen 
eticsj 2 0 0 2% ^32i, p. 312-315 c 

ItttW&tt&l Pontogl io, M. et a 1 . , ["Cell_|199 
6% *.8 4t, p. 5 7 5 - 5 8 5o 

[3m&JM9i kn&z.* r^b^j 2000% w,i 2m, mi p. 

1297-1315o 

[»M10] Huang, Y. et al., [TREND S in M 
olecular Medicine] 2 0 0 1% f7t, p. 3 5 5-3 6 
2o 

11] Matsusima-Nishiwaki, R. et al 
., [Biochemical and Biophysical Resea 
rch Communicationsj 1 9 9 6% i2 2 5t, p. 946 
- 9 5 lo 

IW&WfJM 12] Pariat, M. , et al., [Molecular 
and Cellular BiologyJ 1 9 9 7% fl7^ ( p. 2 
806-28 1 5 0 

ifmftJcWt 13] Watt, F. et al., [Nucleic Acid 
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s Research] 1 9 9 3#,*2 1*. p. 5 0 9 2-5 1 0 0. 

4] Sasaki, T. et a 1. , [Journal of 
Biological ChemistryJ 198 43s f 2 5 9t, p. 
12489-12494 0 

[##ttt«l 5] Ravid, T. et a 1 . , [Journal of 
Biological ChemistryJ 2 0 0 0^, f2 7 5i, p. 3 
5 8 4 0-o 

mmWfXMl 6] Debiasi, R. L. et a 1 . , [Journal 

of VirologyJ 1 9 9 9^, I7 3t, p. 6 5 9 - 0 
[imW&Ml 7] Dutt, P. et a 1. , [FEBS LetterJ 
1 9 9 8^, f4 3 6i, p. 3 6 7-o 

W&gfJMl 8] Esser, R. E. et a 1 . , [Arthritis 

and Rheumatism] 1 9 9 4^,f37t, p. 2 3 6- D 
IttftWFXM 19] Nath, R. et a 1 . , [Biochemical 
and Biophysical Research Communicati 
onsj 2 0 0 0^, m274m, p. 16-. 

0] Sasaki, T. et a 1 . , [Journal of 
Biochemistry] 1 9 8 6^, f9 9t, p. 1 7 3 -o 
[##8r^Ciifc2 1] B r o o k s, B. A. e t a 1 . , [Ame r i c a n 
Journal of PhysiologyJ 1 9 8 3^, H2 4 4#, i 
3^, p. C175-181. 

IW&WXM 22] Kobayashi, S. et a 1 . , [E n d o c r i 



3-8 4 4. 

limffXfflt2 3] Sreeman, S. L et a 1 . , [Diabets 
J 2 0 0 1^, f 5 0t, p. 2 0 1 3 -2 0 2 0. 

[$mV?JM2 4] Horikawa, Y. et a 1 . , [Nature G 
eneticsj 2 0 0 0f, f2 6i, p. 163-175. 

[mm%m2 SlBaier, L. J. et al., [Journal o 



nologia JaponicaJ 1 9 8 9*?, 



3 6%, #6-^, p. 8 3 
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f Clinical Investigation] 2000^, f 1 06t 

, p. R 6 9-7 3o 
[fpfctfrjtt2 6] Ulmer, K. M. [Science] 198 3^, %2 

19t, p. 666-671o 

I*#ttXtt2 7] IX^K-frtfJ (0*1) ^ 1 9 7 5^, 

[^#fp^tift 2 8 ] K-g-Jft (Peptide Synthesis)] 

>fV*—*M 1 9 9 6^0 

[^#^^2 9] Bjorklund, A. et a 1 . , TDiabete 
sj 2000 3s f 4 9t, p. 1840-1848o 

[3&fcWF%M.3 OjMaruyama, K. et al. , [Internat 
ional Journal of Molecular Medicine] 
2 0 0 0^, p. 269-27 3o 

[0 0 1 1) 

{gmwrnik b-$~z> urn) 
hnf-1 ff <o^>^ni^iii, a»aMs^-o3&a*ft»$^ 

F-l PKO/SffllftfcS^TilBISW?-*? ^ 

-*a*flfc£U «Kt»^*Ht* t 3ISj6^** L *t*^^* L *«' HNF-l fl « 
^«tt^*^«H^l"^il-"^* 4 - WitfHNF-l aVfrMffmfbfr&o 
[0 0 12] 

Lfc#cT, HNF-1 «^5MPf*HI#-r*ittcJ:9. HNF-1 « «>«t& 
, fliLtfWFH^i: LTO«ftt £ kiWjlt?**. HNF- 

i aofmzm.m-r&zhi.zx *k hnf-i «w«^<i^ii^Ht4i 

[0 0 13] 

^^&^tc^v>-c*l&Wt±. HNF-l «o^|i:S4tSIfifWt 
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. hnf-1 a<o^Kmmirzm£&®±^&&±xf/ztziimm^&*$& 

10 0 14] 
[0 0 15] 

(hepatocyte nuclear factor lajHNF— la 

2. tf^v^Ait^Cfc ty^^^M b*^ V7-77^^- 1 « (hepat 
ocyte nuclear factor 1 a ; HNF— la) (DftM&B. 
Z^z.Z>Zt*mfflit-f2>, HNF-1 aOftflttm, 

3. ^;^>7A^iT, m-*;w^ yteXXf/Ztzte/x-Xfr^Jyt^ 

Y S Z UT — 7 T ? 9 - 1 a (hepatocyte nuclear 
factor 1«; HNF-1 a) £ t £#m^1-&> HNF- 

1 a O^Tj 

9— la (hepatocyte nuclear factor la) (Oft 

5. #;W^ y\z^h^^\^-4 Y~Z? 1 a (hepatoc 
yte nuclear factor 1 a ; HN F - 1 a ) <7> TO 

6. 4?&< t ^t^^b^M ^^7-77^-la (hepa 
tocyte nuclear factor lo ;HNF-lo) *^tf4 

- 1 a o^im^&u 

7. 4?&< i: fctfJWM ><h^^h-*M ^^V7-77^^~ la (hepa 
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tocyte nuclear factor 1 « ; HN F- 1 «) *S&3iL 

f — i « 

H N F - 1 a GO^IM^^ 

10. *^U>ffitt^ilt^»P> *;w^>&Bftt1-*#b#. HNF- 

i a fcwtiftfl*^*)!"^ ^ 1 ^&-t«>** 

1 1. >tt^-^ N-Ac etyl-Leu-Leu-Met 

-CHO> N-Acety 1-Leu-Leu- Nle— CHCK Z — L e u — 
Leu-Ty r-CH 2 F, Mu-Va l-HPh-CH 2 F, 4-7W7 
x-^;^-;V (Fluorophenylsulfonyl) -V a 1 -L 
eu-CHO, Leu-Leu-Phe-CH 2 Cl^:liZ-Val-Phe 
-CHOT-ab^Htfiai 0. <7)HNF-l^«f^ 

12. *;wM>^tt^Ift^W^ *;wU>i:UHNF-la« 

7. ©HNF-laWEtt& 

13. * ;wm >ffitt*a#-r*»»^ E^j^^E^J*-^ i t 

NF-l a Oi»»fBlt»tt«!>^* < * loOT5/*B^**tr^f Kf* 
*«rE6. Ztil±7. ^HNF-laW^iaim 

14. #;wnM >|:iSHNF- 1 a OiBltfMfKti^ Leu-Tyr. Le 
u-Me U Leu-Arg, Val-Tyr, Val-MetfcitfVal- 
Ar g *fe3ar4*J:0 5iar*t**O-C*4trtBl 3. WHNF-1 aMBf 

l 6. *;w^>%«^i:t^m4A/nt^ f^v7-77^ 
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-la (hepatocyte nuclear factor la) frMM 

6. OHNF- 1 «5WBSK 

la (hepatocyte nuclear factor 1 a ) 5r 

19. #;W^ ytw h % Z 9 — 1 a (hepato 

cyte nuclear factor 1 a \ HN F - 1 a ) Oi2J®f£!S« 

2 0. *)l//M>iStt4im»f«:Wfctt^4Ml't'f b 
)t^l/7-77^^-l a (hepatocyte nuclear fact 
or la ;HNF-la) ^H^ISSS^ 

2 1. *;wM fc/U'Mv&Blfc-f&^fk HNF- 

-e^^iuifi 20. ©HNF-ia ^?ia#^J. 

2 2. #;WnM >>f >HtT^-* s , *;w^>^>tt^-^ N-Acet 
y 1-Leu-Le u-Me t - CHCK N-Ac e t y 1-Le u-Leu- 
Nl e-CHCk Z-Leu-Leu-Tyr-CH 2 F, Mu-Va 1 - HP 
h-CH 2 F N 4 -7iVtn7x-JV7jV*-^ (Fluorophenyls 
ulfonyl) -Val-Leu-CHO> Leu-Leu-Phe-CH2 
Clf3tliZ-Val-Ph e-CHOT-&&friB2 1. <7)HNF- 1 a^JBIfl 

23. ^;WNM>^14^PMi-^^®^ #^U>Ki4HNF-laO«lf 
Sm*Bft<a^fc< bi> \o<OT * JWSS^^ti^-f 'f-KT* ^HtflB2 0. OH 
N F — 1 aMIIJ> 

NF-1 a <&j»WfB«»tt<0^fc < 1 o©7§ >'»S^J*^tr'«'/f K"C* 
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&fuffi2 0. ©HNF-laWM 

25. #;WnM>K£&HNF-1 <t<0§Jifi»> Leu-Tyr. Le 
u-Met, Leu-Arg, Va 1-Ty r. Va 1-Me tfcilTVa 1- 
A r g*fc*&#J: 0««ftL*«>O-e*S«rSB2 4. COHN F — 1 a^lfi«#J 

8. H25. ©V»W«5HNF- 1 «^fflf^J> 

2 7. wr/tii^^^l'f^^^T^^-lfl (hepato 

cyte nuclear factor 1 «; HNF- 1 «) 

HNF-1 fl ^?S^ t Lt^fflt^l^ ^^T- 

28. *)^h-*M f^^7-77^-l « (hepa 

tocyte nuclear factor l.;HNF-la)«f 

HNF-1 a nmeRZ-tLXftm-t 

7-7 T ??— la (hepatocyte nuclear factor 
1 a ; HNF-1 a) <D5m*tmiTZ>ZtZmWLt1rZ>s HNF-1 aim* 

30. BUlfi4. ^15. <D^?tifrWmi5&*%^Z>ZbZ%m£ir2>^ H 

nf - i LT^ffl-r^^T-^a^T-mtiom^m^. 

3 1. tufS4. frt>15. OV>f Wffif ^Srffiv^ r i: ^ 1 1 & , 

32. buIB4. H15. ov»-r*t^OHI#*fe*fflv^Cli: i S:#«i:i - *. H 

NF- 1 aO^^JBH^S^Jfe^R&Jt^^'t^/^^ 1 *^*^^ 

33. HTCB4. ^<bl5. ^TtL^oa^fe*^^*-^*^^"^*- H 

nf- i aumw^-t L-cf^ffli-iate^oafiR^M^i^^Hi-*** 
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3 4. huI24. H15. OV»-T*t^ffiW^i5fe«:ffiv>4ifc*#mfc-r^ * 

3 6. huIB4. ^f>15. ^v^-rtL^ia#^^fflv^it«r#mti-^>. Iff 

an t tz \±mmm <o m * xr/ z tz a^m^^ 

3 7. HUIS18. *f)26. <7>v>1**L^Offi»J£fflv>*£fc*#8fcfc1-a. H 
NF - 1 a^¥B^t LT^ffl-f Sit^Oit^m^^^iE^^ 
3 8. fTIB18. ^26. m*-f*L^Oia«W«rfflv»*ii:«r#»ki-«^ 
> <> j. U >itf5?-i3 £ UV 1 tz it 7 )V n - x h -7 > * # - * - 2 a^f-Ojt^f" 

3 9. buIBI 8. *?>26. OV^-f^ORa^J^fflV^ifc^^mti-^^ H 

nf-1 « <Dfffiizmm?2>m&<ovj]t%&& * x?/* tza^mu^ 

4 0. HUIS18. H26. m»T*^<a|fi*aj*JB^& H 
4 1. HUI218. H26. COV^-ftL^lffl^J^fflv^ifc^^fci-^), 4 

42. huIB18. H26. O^i*tL^<50ffi«SI*fflv>&ifc*^i:i"*. 

43. huki8. ^26. <n\,*i s frfr<Dm.mmzm\<*2>zt*i(m£ir&, m- 
mmm* tzimmmm<^m±ij^^xiyttzitmm^, 

44. fulfil 8. ^P>2 6. OV^rtL^Ra«J^^T^^> HNF-la** 
4 5. ltr|B18. ^<b2 6. OV>-ftL^om*^J^^A/^^^>> /f^Va'^I 
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4 6. mtai8. ^f>2 6. <D^-fti^<Dmm^\^^^^mm.^, 

4 7. ffIB18. ^t>2 6. C5V»rtL^<Oia»J«r^-e**. HNF-la<7) 
4 8. tfrflB18. ^^26. ©v^frj^Olfi^Jfc^A/Cfc*. HNF-la# 

4 9. miai8. frb2 6. <D^-?tlfr<vmm%\*^ A,-?**, 

5 0. ^151 8. H26. OV^-f^<Offi$SJ«r^-e**. m^OR&JtSJ 

5 1. ItrlBl 8. ^f>26. OV>r^^l£##J&^A^& ; ^ fF«M*/c 
li ffUBHtiff <7) Rfcit^J £ J: Xf/ * iz it i&mM > 

5 2. >IcJ:^^/n° V^-f ? U7-7 1 a (h e p a t o 

cyte nuclear factor 1 a \ HN F - 1 a ) 04M**ffl* 

1-&^T> a/u^ fcttHNF- 1 a t*ftM*8»H, 

5 3. A^/MV»:J:WUt'f>^^V7-77^^-l« (hepato 
cyte nuclear factor l«;HNF-lo) O^Sf 

•T^)^#T, *;wM yfei^/ffdiHNF- 1 « i:*^fc^«rS§tt$^ 
HN F — 1 alt /:liHNF- 1 a 5W»S ^t^v^t^fei^/*^^ 
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54. ^i/^ m-*;WN°^ ^ttzitfjt -#;w<w v-eab&ifrfes 2 . £ 

5 5. ltf|B5 2. ^5 4. (D^irtt^cDm^j^m^ ttfz4t&%d. 

5 6. #;wM>, #;w\^ K-f -S** 1 ;;*^ Kis ± £f # > 

lot, A^ft^f h^^V7-77^^-l o (hepatocyte nu 
clear factor UlHNF-la) , HNF-1«*3-Kt4 

5 7. *;wu>^ m-*W >tfzi$ft -*;wnM >~e&&mrfa5 6 . o 

[0 0 16] 

£fc*j!,mLfco m-*^>f>tfcl±//-*;wU>ti4HNF - 1 

a (mm^-i) (owwmmutiLiz. r%^<o9mmr-$>^tm^^^ (mi) 

:75/»E?iJ*162flon/f^> (L) i:|(fny> (Y) t^ttl'^ 

<hi/t-> (T) fco«i;»i6 7flo^V> (v) kskt/m*-:" (r 

) t J £tlKffit< } ) v> (K) t^;i2 6 2fg<7)A' , J> (V) fc«<7>Mr 
(R) t J tfL\zm<^V> (V) t©F B l;l2 6 4fg^'J> (V) KB 
<^n~» (Y) fc**tfc«< 7^9^> (N) tOi If 3 2 Of SO^'J 

> (v) &~$c< r;i/^-> (R) tfat:l< r s ;m$M 

fn*»T*4i:v^ftif* , *4) i:OFl;f4 1 lf@^'J> (V) &c^< 
(M) fc**Lfc«< M/t-> (T) ^f|;l4 7 6f@(7)D^y 

> (L) Km<*^*~> (M) t^tiKWi<y°v } ) > (P) fc©W;*5 0 2 
|§^y> (L) ic^<^-nv> (Y) t^rtiKm< J tV > (S) tOffl; 
££U^5 9 7fl©n/fi/> (L) K«<fn'» (Y) k*-*Lfc«< 

(Q) iiOBo 
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[0 0 17] 
[0 0 18] 

>\ #;w^>3. *;wnM>5> #;w\M>8 % ^w^v^ a/wM^l 
0 , # ;wnM > l l N # ;wm yniJitJf* > l 3 & S> *ta 
„ -rtt^tcpi^^tL^v^o t< \tm-fjH/^ >Ztzt±p 

%tz*)WH >fi, HNF- 1 «C*ti|fJM!lK^it & kOKE&tbl*. 
[0 0 19] 

*«i^v»Tli, HNF-1 «<0»JfeJ: W^JIfttJo 
NF- 1 aO^WSSjfcltt, *^r/M^ttt^T^Jo ^iCH 
NF-1 tt «tW^>tHNF-l a Zt*!tm£-t 
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0 /zM^±<7)^;v->^A^^SFM-e^^>o Site. #;w^ > -SHNF- 1 
« <7)5^ K iw^y^A at^^tt^ & # , *;vy-)A z&g £Sifp1- Lit 

ct 19 ^;wnm >t:ii,HNF- 1 a <D^-mnm^mm<onm^mmi-^ ^ 

*;wt/f>tHNF-l a ^$^it^#fiitl.HNF- 1 a O 
[0 0 2 0] 

-£T. HNF- 1 a t S^ftiJ i ^M^J^t* I ^. o £>&Wi 

#£^&fc*Ml{±, -f ty7^7(7)fffl^lT'l)l. 0 ^;7tTli> A2 3 
1 8 7tzt*$;%l<Di><DZm^&Zti>sx£Z>o £tz, YW)%9KJj >\ 

M»3;j3tt&HNF- 1 a^^^iW^^^i" 

[0 0 2 1] 
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o Iftt L<fi> #;WM^£HNF-1 a^ffiUfpffl^i^itL^seK^^ 
. ix.lf*;W^>i:HNF-l ^;WNM><7)^^i3i^HNF 
- 1 a cDi|£^H^B£&^ffl«$*L&^ < £ 9 ^MUe^^M^ tv> 0 #in-r^>^ 
SK^^f- K&i:**: LTJi. ^J*.^^ f-* > S- h 7>^7i7- If. 
^-^^^^ ^nr'J>OFclf)i, H 

is-tag. Myc-tag, HA-tag> FLAG-ta g ifcliXp r 
ess-tag. M^fO^a^ 1 -**^^-*, 7;V^'J*^77^- 
-b\ tf*^>. ^'J->fM6^ 7;^i/-t-f>^vfty7^-f (f 1 
uorescein i sothiocyanate) > 7-f 3i'JX'J> (p 
hycoerythrin). * & V> te^MM^TC^t £ iftfmf htl&tf, - 

HNF-1 «^«t^i^W*So S^T-fX^fflv^* 
;WUVi3J:^HNF- 1 « tf^aMS^tt. t: h c DNA7-f ^7 U -frh&W 

te&nmttT.^M^m^x fiiiitsit^iSo itt?>ate^*as*is 

[0 0 2 2] 

±ibhnf-i aofmM, fm*&&£v?fm?M*, hnf-i aomm 
F-i «<&##fcjeH-r*3fcJu Mx.{«m^*^>^M±iBiji»®^jrpiBB^^ 

istf&HNF- l a^>#;wM ^ol4Ko^to^^ wf^i 
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[0 0 2 3] 

*&m*tti, hnf-1 a tt<Dmmm& &o mmm 

HNF-1 a <D®m*®.^1r2>ZtZ!mkt-f2>o *;wt>f VffittOlfSfeJl 
ff^itCJ: *K i^li*M>f>tHNF - 1 a0^ftll4rffi#'t*itt-«t 
[0 0 2 4] 

hn f — i a fmvm&Mis x xmtt&n * ^ % A"** MF-t & 

>f'/ffitttBtt*»*tfflv>4ii:4:«p»i:tiHNF-l ff^O IS«?T& 

< t &;fr;wM >tHNF- 1 « £#if*f#ltK 0Ux.tf^fc < Ztib* 
^tf^MWftf^^^o £ fc* < & # ;W<?W >tHNF-l a £3§ 

[0 0 2 5] 

?H >j >t\£? - b L"C^n«btLTV^N-A cetyl-Leu-Leu -M 
e t-CH0> N-Ace t y 1-Leu-Leu-Nl e - C H CK Z-Le 
u-Leu-Tyr-CH2F> Mu-Va I-HPI1-CH2F. 4-7)V* 
D7x-;VX;V*-)1/ (Fluorophenylsulfonyl) — V a 1 
-Leu-CHO, Leu-Leu-Phe-CH 2 ClifcliZ-Va 1-P 
h e-CHO^WWHo tT(±> #;wM TttiHNF- 1 a 

*U&t <>X^ *;w^>i:i5HNF-l « <£>55-$? £ £ ifrffc 
im\ft>*L* 0 HNF-lfltBit4a#li, $^»WJL<«iHNF-la 
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[0 0 2 6] 

•/f-KfcLT, HNF-laOT^WJ (EBI#* 1 ) K^T^WM > 

3yflfcE?»|tt. LY, LM, LR, VY> VMiJtliVRt*S^x.^i, 

v> 0 tf^&^f-Kli, #;wnM ^Ki&HNF- 1 a^WSfc^WKBi^-f * 
fc#jL*L<b* 0 iDjffiUli, HNF— 1 a <DT S W£W>M (gfflttl) *> 
o % <v&Wff & 3 o JJLLO 7^ Bti&ft* 5> * U . ^ ;wM > ©9J»fBIMB 
<&<7>7^ /mSfi^J^tr^T^Krt^f ^»*>-*o ^tt^^T 9 ^ KtiS fcfc. M% 

[0 0 2 7] 

[0 0 2 8] 
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^*Sr*Ai-*¥S:tti^ftlt?*i3, (Ulmer) O&ffi 

«£tf, mmrssm (ittr^y^ »r^^ s&TKter^ 

10 0 2 9] 

-e § h i)\ zKbizuh -r&ftwij&tffc < mmmtx$> %> „ 

[0 0 3 0] 

*»Wt-*v*Ttt*fe, HNF-1 atmzfmirtLXftmir&mttOlkitt 

m^^Jf^tt&o Rs^««^r&tt. ±.ibhnf— i 

±|SHNF-1 a#j§?IM#J£^T»&&, HNF-1 «^?lftLt^ffl 
F-l a *frffiirZ>Z-ttfX£Z>±&, m&&G&-Myjv>M£.*te;TZit2>z.£ 
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tK£t), H N F — 1 a <O^M & 2>Z-t i & 7ti6^ a§**^M*«> 

m£.*4&M1rZZktf~?£2>o HNF-1 a^fBi^i: LT^-f^it^O 

jtfsT-jg^t LTfi. HNF-1 a <D&&UtiL*~?U*:-*-Zfzii^>^> Ji )r 
GLUT2itfci\ HNF-4 aSfeT-iSiyi PF- litfE^^^it-fS 
[0 0 3 1] 

£ h^mM^^x^ HNF-i a (D^-mKmm-thmB<DV5}tnii^'(f 

#Ji±. JiSBHNF-1 afm®m%)*^AsT%2>o 3fc|li^^HNF-l 
^^feHi-iiJIJfeoRfjh^fe^iOf/tfctt^^tt, ±IBHNF-1 
»B«!lS;fcttHNF-l a»«Ha*^ft*«ffl-r* i £ fc* D»J&-C# &<> H 
NF- 1 aO^flCjBH-r&^SLi: LTfi. iilfHNF- 1 a^fii 1 ^ L 

m-r&zttim&ztix^z (*#^if 23) 0 l^u i^i^^ts 
xsmtzti, -eo^HNF- 1 atffmzti&tztb^ mm/3mmx(D^m 

tttXtr- Klc^T^w^ >&cJ;&HNF- 1 a <D5m*mmx%z>tztb, 
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, HNF-1 ff J:Jff»Dli^«l*^T^KJ:*t», JfF»J«£> 
[0 0 3 2] 

fc&Wi. HNF-1 aO*;w<^ vtcj:*^Bfi2ilttW^^KOfl}j£Jc|6 

o 

[0 0 3 3] 

*fW9tc»±, #;WM Vic J: 5HNF- 1 « O^Brfc^fefc't L 
, ^f^ffcT-CftJWM vfcitf/tfctiHNF- 1 a ttt^^il*?^ 
„ HNF-1 a^^^^fflt-^^^^-^^i^Vt^ti-r-^-^^ffli-^^ 

-fbSr^W-rsifc^J: *K *>W*>f >fc J: &HNF- 1 a O^f^Plft^ft^ 
**l^3c-C§&o Jfr/WM VKi&HNF- 1 a OSJ Wf 4: T>Tfl6fc LT 
14, Mi t£ # ;w? v % m&lfrf %> WlB.<d *jvv-)a o^fiETT? ib & £ t &mf 

btiho ttz, m0kiW^y\£Yuo^(ox^-oxx.<^ r/e^^tio 

/nM >H i^HNF- 1 aO^S¥RJSoKri*fr i> £v»U M&EJ&fcj&fc 
Zit2>Z.t\,z£l)ft%:vXi>£\t*o iifyWi:li, %<D i> (D&fctf-tom 
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Hi s-t ag&k\ &ftlO'bO*^IJfflT?§&o tttfeV^^t fctt*r-*- 

^i^l±T-*-©^ffi^ffiti^*#»-«®ftI^ , b^>"C*>*o ««^»±^ HNF 
- 1 «<05WSM^ HNF - 1 ail/;liHNF- 1 flMJiO^KW 
ff^E^ilf/^fettSS^OW^i^^ffi-eSAo HNF— 1 aiifcliHNF 
-1 «^SI^*05e*»±. SflE&filwSfiRifctt^^f K««Wm MxJ? 

^y&%t~ZM^xmnr*z&o $>&^&, hnf - i a 
ofmntitm (±> hn f — i a <D^m^-x£&<oft&7g l < i±tf3f*e*3 £ 1 
tz&mt<Dmmz£ y)^o^t^x^& 0 MJt&jw*, mx-it, hnf- i a 

[0 0 3 4] 

lfi##J£: Lxmmm%-?$>Z>o ±^^V^XV t /t tzi±±MZik&®*-$tr®. 

mmis ^.^m^m^tm^^yy^^^mLxm^ir^ztKxy), mm 

[0 0 3 5] 

$nii:#sHNF-i afrmmmxu hnf- 1 aowmm^t Lxwm-r 
h m^<om^mm, m m > -> * u vans^fc * t £ « g l u t 2 s 

h 1&B> Cli>fV*>a'J>'*J:a f /SfcttGLUT24t if HfeH1~ 
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& x n/ 1 tz i*^mm<^^i*, &m % mm&& t m.^^x^t $m 
iu^ 0 frfr&m-jjit, tem±.m%jm<v±mf?j-y\ <t^tk hnf- 
i afrmmMftu hnf-1 a^m^m^-tLxwmi-^MU^Ai^m^}, 

W x. f£"f >Vi'J J: XT/ 1 tz i* G L U T 2 itfc?-?>«^jgtf 

vzmm, t^:HNF-i a <D5mK&mtz>mB^ mffHNF-i atm.^ 

v V > £ J: If/ 1 tz it G L U T 2 & £*<DWJ> KfeM1rZ> £ <9 ^#1$ £ ii 

£{iJff*fflJM& t*<Dffi±M& *■ Zf/t. tzit^MM 

, zhizmm±Mm-zKhmvf*tzitmm*'ktso frfrz&fetLxit, &m 

[0 0 3 6] 

mm*. m?Limftik%iMtfmifbti2>o &t\ mmmtzitmmn^ 
£^^<Dmtm&*m^2>zti>x%z> 0 ^mwimki*, mm^ttzit 

[0 0 3 7] 

'J&g&ffliiEBl^ _LIE^-7°^K> tfCfl^ HNF-1 a#Mlfi#£'k 

hnf-1 c^^HT-t Lxitmir&mttvMm^mms m?Li*4>^x-V 
^m^^xxf/ttzi*G\.\5T2m^(Dm^Mm^m^^imu &mzn 

NF - 1 «^§{:^ltl»ili> ^ij£{fHNF- 1 « ri^^S?- 1 LTfPffi-f 
& ilfcT-<7)it{5T-jgtf <7)M^ K^B 1" & il> ^#6*) Cli^/ya'j vis J: 11/ 
t tzit GLUT 2 <Dm. / J?KMmir2>m&, t *) ^LfaM^i*m^ffi$>2> v^{±IT» 
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[0 0 3 8] 

*tt!Kt£*fco-Ctt, flflxJf^ ?V**f-Y\ tfb#^ 

[0 0 3 9] 

tfc#k 5U?k *7 p -t;^Ji3J:U f ^J{i> y?h-X, ^^-^> ~>^-^u 

[0 0 4 0] 
[0 0 4 1] 
[0 0 4 2] 
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[0 0 4 3] 
[0 0 4 4] 

->^nWF'j> ( ff , /? N y IS) i&EM&tiMSX v> 0 
[0 0 4 5] 

HN F — 1 a *?jJ)\"*4 ><Dm^K^^X<Dfr^Us<)VX(Dffi3Z%:£lZ75mX#) 
[0 0 4 6] 

Xffj ;WN*>f > £ rr - & # U * * l"* ^ K &^r1" &^**-£>3*> £>4>& < 
fci^Wlot, HNF-la, HNF- 1 a 4r=r- Vlr&tfVZ? l^^r^ 

[0 0 4 7] 

±iat^g^ ? > it, * w( v t hn f - 1 a <Dfm*mm'?2> it*><o*/7-i- 
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)v&s.xf/* tut-?-*-, ^77- &mzm.%t\ MmtztizmMZ-Er 
tp-fc^-r-#^o &&m&£xf/ttzimmm%£<v®n*^^^ 

[0 0 4 8] 
[0 0 4 9] 

1 ] 

(#;wM >tw«t &t: h HNF- 1 <i«) 
[0 0 5 0] 

^ -#;WM b &5fcO&<?) (Calpain 1, human ery 

throcytes, Calbioch emtt) Ltz Q m-#/wM >J± 

^•9-^FS*<7)^<7) (PROTEASE, Calcium Activated 
Neutral calpain, Si gmatt) id&Xfvv \>&%:<Di><D (C 
alpain 2, rat recombinant, E. coli, Calb 
i o c h emli) ZfeM Ltz Q 
[0 0 5 1] 

tfHNF-1 HNF- 1 a^m-7°^^5 K£TfBO X o Kffim U ^ 

y^*^ K^fflv^Ifi^^^ff^ ^ 1 i 15 #/:o f"f\ t: h HN F — 
la cDNA^ tMffpolyA+ RNA^iblgf^'J ^ ^—fe'^SIK 
f& (RT-PCR) ««t#U v-^->^^J: *9 Sr^X/co ^<7> 

^ N^Kt^vV-*^ (H i s - t a g) £J:?/Xp r e s s - t a g 
^'ftJD^-^^HltJttffl^^ 0 ^^^ Kp c DNA3. 1/Hi s (Invit 
r o g e ntt) CEcoRI iSiO'No t I -«M h^M^. HNF- 1 «3§3t 
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■f^^K V^mmLtzo ?n-~>^LfcHNF- 1 a cDNA<0757§I 
IRSE^Jfi. NCB I f-^^-^OW^ va >ffNP_0 0 0 5 3 6 

#it<s?-£ it t c f i o ) £ ra— t?* o fco 

[0 0 5 2] 

HNF-laM^^U^lK HNF-lalfif^I^ TNT 
T7 Quick Coupled Transcriptio n/T r a n s 
lation System (Promeg att) ^U'f >lf FDf^ 
ofc, tftfct., HNF-l»MWU'i:TNT T7 Quick M 
aster Mix^U t-«TT«3 OtlCt 1. 5B#I^>* 

e s s*tl# (I n v i t r o g e ntfc) 4r*JnLT4 , Ct* 1 «FWHEfl««lfe, P 
rotein G Sepharose 4 Fast Flow (Am e r s 
ham Pharmacia Biote htt) ^Jni-> 4 *Ct?$ 5» K 1 B#ISMS 
WSffli-ftifci-J: O^BSffiitWilTftoTto a^Ki *> P r o t e 

in G S e p h a r o s e £0J&U «*/<y7r- (5 0 mM Tris 
-HC1, pH7. 5/150 mM NaCl/0. 2% /-f^ P-4 
0) t3@^l^f i:, 2 0 0mM Tris-HCl (pH7. 8)"C , ;> 
^ LT2 HNF-l««ttfcU (£ITHNF-1 

-£#1-& 0 ) o 

[0 0 5 3] 

*>tf>nfc#tt;&se*$MM««\ HNF-l «A7M: r *^ 
yjfcllm-*^^ >£»IU 2 0 0mM Tris-HCl (pH7. 8 
) /lmM 5?WWb-^ (DTT) /6mM C a C 1 2^Tt3 7 

kh^-*;W^>li5 0un i t/mL, ft^m-*;!' 
^^f >{±S6SCiftSEfcU-C5 0^ g/mL, ^ilf^y fm-*^U>li5 9 
un i t/mLiLft, WI^ttT, HNF-l a *7 V -£#;W^ ^* 
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&mf&TX-<DS&MftMl&mZft%7fc l t>^ 6mM CaCl 2 ^f)^ 
lOmM xfV>^75«l (EDTA) £&im L/c^«:fP$SL-C^ 

^iHlth'^A (SDS) t>^777- (4% SDS/125m 
M Tris-HCl, pH6. 8/2 0% <ry*n-/U/0. 0 1% 7* 
A7x/-m- (BPB) /l 0% ^-^^i^-iKmerc 
aptoethanol)) SrflDX-T 5flflMftU 5-2 0% SDS-PA 
GEK£ O^U/Zo *<0%.^ His-Xpres sft^lti^Omn i 
/M2 ltfc#/ (Santa C r u ztt) £ £lMfiHNF- 1 afofa/c- 1 
9 (Santa C r u ztfc) tfflv^x^^^Df t-f>^J:5 HN 
F- 1 a WL^o ^{±lf±EC L western blotting de 
t e c t i o n kit (Ame rsham Pharmacia Biote 
c htfc) ^lU^i^Co 
[0 0 5 4] 

<***> 

i2^tfciM:> *^m-:*;WM >:i3J:U^y 

KfrotZo Vk±<Dlfc&frb. HNF-1 Vj3iZ>'m-*;W^^ > 

lei I) *^>->A#ftTT?^l§^ifc^?>^4ofeo 
[0 0 5 5] 
[H»!12] 

(fc hm-*JWNM ^Ici&HNF- 1 a <Dfrffi) 

[0 0 5 6] 

<*t*r> 

hHNF- 1 afi> ^^JlTfEMLfcfcO (HNF-1 Srffi 
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t>m-*^M>{t m&fflMX~5£%Lmttzi><D$:m^fZo If, hm- 
ftfr/Ws cDNA*> tMffpolyA+ RNA (Clontechtt) 
HRT-PCRKiDtftU. ->-^>^iwJ:»)a3feBey9«:«BU PCR 
i9-fcS*>^*a*1l**iQu ikChange Site-Directe 
d Mutagenesis kit (STARATAGENEtt) KJ:9«iE 
U/vio i/^ h >^^e-;v-9-7^— y h 1 cDNA (c a 1 p a 

in small subunit 1 cDNA) tUMcDNA (C 
lontechtt) ^PCRCiDWIU i/-^^|:J:!li8«*WLft 
0 ^n-->^U:m-*;w^>' cDNA0 7 5/«ffi^Jii> NCBI 
f _^^_ 7(D7 ^^ 7 y 3 >ffAAA3 5 6 4 5 (fiit^JiCAPN 
2 e ) £> 7 3f 1* itf7 4f y't^f (MR 

) ^f.'fvn^yy-^^r/i (IE) fc«tfeSfrTV»aJBW±ra— " ^*^> 
fco iOIE^lftttSw i s s-P r o t (P 1 7 6 5 5) tci3V>T n > "7 

yn (conflict) <Dmm*$>&o a^v^^-h^- 

•;H c D N A <DT $ J WMWiW.'H it, NCBIf-^-^T^r>a 
>ffNP_0 0 1 7 4 0 (fia^ttCAPNSlo) fcH— Cifeofco 
®SfO&3it*^* a n ? <i ^fflv^:IA« MM s f - 9 mm) §t;Wfc 
KTfrfcofco -?%t>%, 4fr* OcDNAtpF a s tBa c DUAL/7^ 
U'(Invitrogentt) Bac-to-Bac Bacul 

ovirus Expression Systems (Invitrogen 

tt) £ffiv>-c, s f-9lfflfl&^m-*;wNM>feJ:^;wM 

V^WSm&S&Mfo (&T> PBSt^o ) *ttIM&fcJ:$flfe 
2 0mM Tris-HCl (pH7. 5) /5mM EDT 
A/1 OmM jS-^^rbi^^-^SftlU 

(1 5, 0 0 0 r pmX 3 0#W) U Z<D±m («^ 
^-f«t^c ) tLtZo tin, Ifif^Ss f-9«Ufi©9^*->* 
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U**^ >*I^T«BU (^#M3 0) o «rte*fr 
[0 0 5 7] 

^WV^^-H^-y b U^H^s f - 9*ffl^7-f b * 

f-9jWfl&9-f-b->OSlSM^^**i»«K»±^ SfiRiSfcUl. 7 5 
mg/mLJ:lf:o 5 y h m-* VO^-eof »*Stt 5 9 u n i t 

/mLkUo HNF-1 SHNF-1 atm/C-1 9 (S a n 

taCruzli) <^£fflv^J^t±^M#!l 1 tmU^^^^^o 
[0 0 5 8] 

gj 3 ^ t: hm-^W/IUSt: bHNF-1 a <Dfrffitfm*b 

HNF-1 bm-#;wM >£J: 1? fc/wv* A^TF^^StL* £ 

[0 0 5 9] 

[ftjtffl 3 ] 

[0 0 6 0] 

*fllfe&0. 8X10 6COHEK2 9 3T»3 7 "CUT 5 % C 0 2 W^* 
5^IB**b^ (Ii6 0mmyt-H > 2/« gOHNF-1 aUSW 
3= K (Hifei^l 1 #!&) &F11GENE6 Transfection Reag 
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ent (Rochett) t>7>^7i^V3>U;„ 2 0 -f 

^-;7t7 A23187 (4 — bromo — calcium ionopho 
re A2 3 1 8 7, Sigmali) 1 0/i g/mLjSi^O. 2%^^ 
x;wt^yF (DMSO) ^it^L, 4B3MBH«Lfco IfctefcM&SMiO 
. 2%DMSO^it^t^o MH^m M^t^PBS ( 
-) -CifeifrU 3 5 0 ^1 OftgBHlft»#'t? 77- [lOmM HEPES, 
pH7. 5/10mM MgCl 2 /42mM KCl/lmM 7x-;Mf 
;v^;v^-;i/7;V^U K (PMSF) 3 KjRiSLfc^ #JlT?2 O^Wfttt^ 

o mmz**^i->(*f~-x-®.mk, avkx6 oo g t?i o^fa«t> * 

/l% J—7*v\ p-40/0. 1% SDS^e>^Sifi:iiU It 
»I^ti#Lf; 0 mBMfrte. Coomassie Plus Prote 
in Assay Reagent Kit (PIERCEtt) Ci»)«fi«i 

> 5 5r»f&iL ^0±mZ 5 - 2 0 % SDS-PAGEi:i^lL/io H 
N F — 1 a ^tftffi f±> HI&M 3 I^^O^-Cff * o 7to 
[0 0 6 1] 

[0 0 6 2] 
[^<7)^ml 

OilfS^O 7°n -t- * - 4 «x>^ V-^-lCj^U ^mf^<^¥£ fett 
'fb-r^o HNF-1«A S > >f>->AW, GLUT2i3J:(y ? ^;V3^^— tffcif 
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^.•cfc zztwtobfix^zzbikZfrb, h n f - 1 a (om^mm^m^ 
mmm^m-5-i-2>t^z.bti2>o ttz, hnf-i at, smma^^v^k 

*5WC»tt1-*HNF-l a4W»fi«W*J:O r /*fcttHNF-l 

hnf-i a im&B¥tLxftm+&m^<o&ttMto<oM&& 
m *. \i* ^>ay v arts^fc £ 2 fc « g l u t 2 m^^mm-mm <v 

jt£^»^0*f^~&&o HNF- 1 a^fB^i LXftmir2>3kitt<0 

W£tf/f yya'J >fcJ:tf/£;fcti:GLUT2 0^ncjSH?-&£,$„ 

\z£V) JMJMffi^MBMo Iritis J: tf/t&fc**^ & o -©i^ 
K^f&lKfi. HNF-1 a <Dmm*ttKmmirZf%B.<OW)k&Z'0 t /tfci±m 

[0 0 6 3] 
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[0 0 6 4] 

SEQUENCE LISTING 

<110> DAIICHI PHARMACEUTICAL CO. , LTD. 
CELESTAR LEXICO-SCIENCES, INC. 

<120> A system and method of degradation of hepatocyte nuclear factor 1 
alpha, and a method and agent for inhibiting the degradation of the same 

<130> NP03-1021 

<160> 1 

<170> Patentln version 3.1 

<210> 1 

<211> 631 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 
<222> (322).. (322) 
<223> UNSURE 

Xaa may be Tyr since it has been shown in many reports that the 
codon of Xaa is tat. 



ffitiE# 2003-3081654 



12 0 0 3-0 9 6 3 7 1 ^ ^- v : 41/ 



<400> 1 



Met Val Ser Lys Leu Ser Gin Leu Gin Thr Glu Leu Leu Ala Ala Leu 
15 10 15 



Leu Glu Ser Gly Leu Ser Lys Glu Ala Leu He Gin Ala Leu Gly Glu 
20 25 30 



Pro Gly Pro Tyr Leu Leu Ala Gly Glu Gly Pro Leu Asp Lys Gly Glu 
35 40 45 



Ser Cys Gly Gly Gly Arg Gly Glu Leu Ala Glu Leu Pro Asn Gly Leu 
50 55 60 



Gly Glu Thr Arg Gly Ser Glu Asp Glu Thr Asp Asp Asp Gly Glu Asp 
65 70 75 80 



Phe Thr Pro Pro He Leu Lys Glu Leu Glu Asn Leu Ser Pro Glu Glu 
85 90 95 



Ala Ala His Gin Lys Ala Val Val Glu Thr Leu Leu Gin Glu Asp Pro 
100 105 HO 
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Trp Arg Val Ala Lys Met Val Lys Ser Tyr Leu Gin Gin His Asn He 
115 120 125 



Pro Gin Arg Glu Val Val Asp Thr Thr Gly Leu Asn Gin Ser His Leu 
130 135 140 



Ser Gin His Leu Asn Lys Gly Thr Pro Met Lys Thr Gin Lys Arg Ala 
145 150 155 160 



Ala Leu Tyr Thr Trp Tyr Val Arg Lys Gin Arg Glu Val Ala Gin Gin 
165 170 175 



Phe Thr His Ala Gly Gin Gly Gly Leu He Glu Glu Pro Thr Gly Asp 
180 185 190 



Glu Leu Pro Thr Lys Lys Gly Arg Arg Asn Arg Phe Lys Trp Gly Pro 
195 200 205 



Ala Ser Gin Gin He Leu Phe Gin Ala Tyr Glu Arg Gin Lys Asn Pro 
210 215 220 
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Ser Lys Glu Glu Arg Glu Thr Leu Val Glu Glu Cys Asn Arg Ala Glu 
225 230 235 240 



Cys He Gin Arg Gly Val Ser Pro Ser Gin Ala Gin Gly Leu Gly Ser 
245 250 255 



Asn Leu Val Thr Glu Val Arg Val Tyr Asn Trp Phe Ala Asn Arg Arg 
260 265 270 



Lys Glu Glu Ala Phe Arg His Lys Leu Ala Met Asp Thr Tyr Ser Gly 
275 280 285 



Pro Pro Pro Gly Pro Gly Pro Gly Pro Ala Leu Pro Ala His Ser Ser 
290 295 300 



Pro Gly Leu Pro Pro Pro Ala Leu Ser Pro Ser Lys Val His Gly Val 
305 310 315 320 



Arg Xaa Gly Gin Pro Ala Thr Ser Glu Thr Ala Glu Val Pro Ser Ser 
325 330 335 



Ser Gly Gly Pro Leu Val Thr Val Ser Thr Pro Leu His Gin Val Ser 
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340 



p 2003-096371 
345 



350 
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Pro Thr Gly Leu Glu Pro Ser His Ser Leu Leu Ser Thr Glu Ala Lys 
355 360 365 



Leu Val Ser Ala Ala Gly Gly Pro Leu Pro Pro Val Ser Thr Leu Thr 
370 375 380 



Ala Leu His Ser Leu Glu Gin Thr Ser Pro Gly Leu Asn Gin Gin Pro 
385 390 395 400 



Gin Asn Leu He Met Ala Ser Leu Pro Gly Val Met Thr He Gly Pro 
405 410 415 



Gly Glu Pro Ala Ser Leu Gly Pro Thr Phe Thr Asn Thr Gly Ala Ser 
420 425 430 

Thr Leu Val He Gly Leu Ala Ser Thr Gin Ala Gin Ser Val Pro Val 
435 440 445 



He Asn Ser Met Gly Ser Ser Leu Thr Thr Leu Gin Pro Val Gin Phe 
450 455 460 



ffifE# 2003-3081654 



2003-096371 



: 45/ 



Ser Gin Pro Leu His Pro Ser Tyr Gin Gin Pro Leu Met Pro Pro Val 
465 470 475 480 



Gin Ser His Val Thr Gin Ser Pro Phe Met Ala Thr Met Ala Gin Leu 
485 490 495 



Gin Ser Pro His Ala Leu Tyr Ser His Lys Pro Glu Val Ala Gin Tyr 
500 505 510 



Thr His Thr Gly Leu Leu Pro Gin Thr Met Leu He Thr Asp Thr Thr 
515 520 525 



Asn Leu Ser Ala Leu Ala Ser Leu Thr Pro Thr Lys Gin Val Phe Thr 
530 535 540 



Ser Asp Thr Glu Ala Ser Ser Glu Ser Gly Leu His Thr Pro Ala Ser 
545 550 555 560 



Gin Ala Thr Thr Leu His Val Pro Ser Gin Asp Pro Ala Gly He Gin 
565 570 575 
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His Leu Gin Pro Ala His Arg Leu Ser Ala Ser Pro Thr Val Ser Ser 
580 585 590 



Ser Ser Leu Val Leu Tyr Gin Ser Ser Asp Ser Ser Asn Gly Gin Ser 
595 600 605 



His Leu Leu Pro Ser Asn His Ser Val He Glu Thr Phe He Ser Thr 
610 615 620 



Gin Met Ala Ser Ser Ser Gin 
625 630 



£BliE# 2003-3081654 



2003-096371 ^ : 47/E 

[Ell] m-*^>tfctt/«-*W^J : 4HNF-la (HJ?IJ 

;WnM Vj&*> ^ >tT h nt?fc h HNF- 1 a **;Vv"!7A^Tt^Sl/:it 

(i^^y^A^ti^Uv^o ±:BI*5J:trF0»±^*t-rtL. tfCOmn i /M 
2 l^i^HNF- 1 «^ffl^wr/^n-;f^ V^Ofif*"C 

[EI 3] \L fm-*W > > HNF- 1 a £#;Vv^ 

«K TX^V^^ (*) liHNF-l a «»^^>K^^to HI 




m§E# 2003-3081654 



2003-096371 ^ ^- v : 1/ 

[mi] 

1 MVSKLSQLQT ELLAALLESG LSKEALIQAL 6EP6PYLLAG EGPLDKGESC GGGRGELAEL 
61 PNGLGETRGS EDETDDDGED FTPPILKELE NLSPEEAAHQ KAVVETLLQE DPWRVAKMVK 
121 SYLQQHN I PQ REWDTTGLN QSHLSQHLNK GTPMKTQKRA ALYTOYVRKQ REVAQQFTHA 
181 GQGGLIEEPT GDELPTKKGR RNRFKWGPAS QQILFQAYER QKNPSKEERE TLVEECNRAE 
241 CIQRGVSPSQ AQGLGSNLVT EVRVYNWFAN RRKEEAFRHK LAMDTYSGPP PGPGPGPALP 
301 AHSSPGLPPP ALSPSKVHGV RXGQPATSET AEVPSSSGGP LVTVSTPLHQ VSPTGLEPSH 
361 SLLSTEAKLV SAAGGPLPPV STLTALHSLE QTSPGLNQQP QNLIMASLPG VMTIGPGEPA 
421 SLGPTFTNTG ASTLVIGLAS TQAQSVPVIN SMGSSLTTLQ PVQFSQPLHP SYQQPLMPPV 
481 QSHVTQSPFM ATMAQLOSPH ALYSHKPEVA QYTHTGLLPQ TMLITDTTNL SALASLTPTK 
541 QVFTSDTEAS SESGLHTPAS QATTLHVPSQ DPAG I QHLQP AHRLSASPTV SSSSLVLYQS 
601 SDSSNGQSHL LPSNHSVIET FISTQMASSS 0 

[0 2] 
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2/E 



(kDa) 100 



75 




J? 



4^ 



[®4] 



■£ «§> ^ 
T <5 T 
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mm 



[VkM] ^nt'f >^^VT-77^^-l« (HNF- 1 a) <DfrMlZffl 

#i-a«eR*ji.ttiu hnf-1 a <D5m\z.mm-tz>$km.<ovj 

m-ttzitft -#;wm >^HNF- 1 a Zfrffi1r2>zt*M>iti 
LtzZtlz^^X, HNF-la«m HNF — 1 afrffifth HNF- 

i « <D5mmm-i5&. hnf-i« tmmmu hnf-i« wm&R* tLx 
ftmir&3ktt<Dm.ttmtonm&feMn&ztm&te&%8;* hnf-i a & 
m k ^Hi" & ^jJb^J tz * ov * « 

IbI^Tj <b tt^h^tk $e>H*^<>f>, HNF-1 a. ittio^n-F 
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#tfttll^ff mm 2003-096371 

£ffr#-§- 50300534846 

•^^ mwm 

mm^ nm.mm±m 0094 

ffr£H ¥^15^ 4E is 

[JtffiB] ¥J&15^ 3j§31B 
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Hi I A I I It t 

mSU#-5§- [500520628] 
1 . 0 • 2 0 0 0^10^260 

[tuts] ffms® 

1 7 
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m m a m m m m 



i . b 

# m 



[000002831] 
1990^ 8^280 
HiMiI$*fklSB«3Tg 14f lOf 



